The work of Conger and Giles' has demonstrated the great effectiveness of thermal neutron radiation in producing chromosomal aberrations. This finding has led to the investigation of the effects of thermal neutrons on plant growth2 and on polyploid material.3 In the light of this work, it seems advisable to investigate the genetic effects of thermal neutron radiation and, if possible, to correlate them with chromosomal aberration. The general problem is the relationship between chromosomal aberration and the expression of genetic changes. This problem may be investigated by discerning whether increased chromosome breakage yields proportionate or disproportionate genetic change. The studies presented herewith are preliminary to the solution of this problem.
One of the great difficulties in studies correlating gene and chromosomal effects is the time which it takes for recessive mutants to appear. Indeed Tradescantia, on which the original work was done,1 has no genetic markers; consequently there are no data available on the genetic effects of thermal neutrons. In Datura there is available an ideal test organism. A measure of the over-all mutation rate may be gained from the pollen abortion of the mature plants developing from irradiated seed. The basis for this estimate has been described elsewhere. 4 1 . This is an indication that there is reason to doubt that the small pollen is associated in any way with the segmental interchange. Taking both tables together, it is evident that there are some cases in which segmental interchanges do not give rise to pollen abnormalities. However, since in all cases in which empty-shrivelled sectors showed segmental interchanges the good sectors on that same plant showed no segmental interchanges, there is good evidence that the two effects are related. There is good reason to believe, on the other hand, that in cases of small pollen showing segmental interchanges there is no relation between the two other than one of chance association.
Plants number 510175-18 and 510175-55 are worthy of separate consideration. In each of these an extra pair of chromosomes was apparent on the first determination. Subsequent determinations, however, failed to Considering the general problem of the relation of the gene and chromosome mutant types developing from neutron radiation in the light of these data, it is evident that the gene type are few in number compared to the chromosomal type. In fact almost 70% of the plants showed chromosomaltype pollen. At low doses it would be expected that the gene type would far outnumber the chromosomal type of mutation, especially since the aberrations scored were of the "two-hit" type. At higher doses, however, the reverse relationship might hold. That is, more of the treated cells would tend to have chromosomal aberrations, and the gene type would be obscured. There is some indication of this given in table 1. It will be noted that the great proportion of the types showing segmental interchanges have 50% bad pollen. In previous studies, it has been demonstrated that segmental interchanges in Datura may give rise to 25% bad pollen, but generally have good pollen.7 There is a striking difference between the data collected with thermal neutron radiation and those from x-rays, heat, aged seed, etc. This difference may be explained on the basis that the dose of neutrons was great enough to give a large number of cells with both chromosomal aberrations and gene mutations, and these cells give rise to flowers with 50% bad pollen as a result of the two types of aberration. On the other hand, the possibility still remains that the segmental interchanges induced by thermal neutron radiation are different in extent from those induced by other agents. It is quite likely that the aberrations scored consist of complexes of breaks rather than simple segmental interchanges resulting from two breaks. These data clearly support the findings of Conger and Giles' that the thermal neutron radiation is extremely effective in producing chromosome breaks. The earlier work of Frolik and Morris8 indicated that there was little difference in the effectiveness of x-rays and neutrons in the induction of sectors in corn. Our data seem to indicate that the neutrons are far more effective. The solution of the general problem, however, must await further studies at lower doses of neutron radiation.
Final consideration must be given to the two cases which showed extra chromosomes. These plants were numbers 510175-18 and 510175-55 (table 1) . The original preparations derived from these plants showed cells in which extremely complex aberrations had been induced. In plant 55 particularly there was evidence of very extreme damage and only the mini-mum found is reported here. The cells were aberrant to the extent that it was hard to find metaphase figures showing clear configurations, although the slide was good.
An extra chromosome, at least in the second layer,4 is generally marked by some easily detectable morphological abnormality. One would expect that the presence of an extra bivalent should have produeed very clear morphological differences. Nevertheless, when the plant was examined there was no morphological abnormality seen. For this reason more slides were made of this particular sector. Upon examination there was no evidence found of chromosomal abnormalities. There are two possibilities to explain this occurrence. One is that a single cell was affected and survived to give rise to the only bud examined in each plant at a much later date. If this be the case, it is reasonable to suppose that the cell never became involved with more than a limited portion of the plant, since there was no morphological abnormality detected. This is scarcely a plausible explanation, since innumerable cell divisions must have taken place after the induction of the aberrations. On the other hand, it is possible that these two buds represent cases of delayed effects of the neutron radiation. It is possible that activated molecules were induced by the neutron capture and that later decay might result in the release of energy sufficient to cause chromosomal abnormalities. The major difficulty with such an hypothesis is that one must assume a relatively stable condition, since it is of very long duration, and since the "active state" must pass through several cell generations. On the whole, however, the latter of the two possibilities seems the more plausible. Certainly this suggestion is worth further study in the near future.
Summary. 
